Millikelvin measurements of the conductivity as a function of donor density and uniaxial stress in bulk samples of phosphorus-doped silicon establish that the transition from metal to insulator is continuous, but sharper than predicted by scaling theories of localization. The divergence of the dielectric susceptibility as the transition is approached from below also points out problems in current scaling theories. The temperature dependence of the conductivity and the magnetoresistance in the metal indicate the importance of Coulomb interactions in describing the behavior of disordered systems.
suggest that the zerotemperature electrical conductivity o(0) decreases continuously as n is lowered to n, . A. corresponding critical divergence' is predicted in the dielectric constant as n is raised to n, on the insulating side. In contrast, Mott has proposed that o. (0) decreases continuously with n only until a minimum value of conductivity oM is reached. Reducing n further causes o(0) to drop discontinuously to zero. Mott's reasoning is based on the Ioffe-Regel criterion (that in a metallic state, the electronic mean free path cannot be less than the interdonor spacing), plus considerations of Anderson localization. Recently, the contribution of both Coulomb interactions ' and localization' ' effects to the low-T transport properties of disordered, metallic systems have been calculated. The temperature corrections to cr(0), as well as magnetic field effects (magnetoresistance and Hall effect), have been considered. Models in which the electronic transport proceeds by hopping have also considered the effects of finite T, ' electric field, ' and magnetic field ' ' Experimental measurements of transport proper-27 7509 1983 The American Physical Society ties of Si:P have a long history. Alexander and Holcomb and Fritzsche ' 
where CL, is a constant and g is the scale length which near n, has the critical form
As a function of n, o(0) becomes Fig. 2 are from the stress results.
In that paper we show that over a narrow range, n, is nearly linear with the stress s. In Fig. 3 The following free-electron formulas ' At the low temperature of these experiments h~~1
for 0 of only a few hundred oersted. In this limit G (h)/G (0)=0.77v h . In the low-field limit,
. Equation (15) shows us that the magnetoresistance is always positive and in the high-field limit we get Fig. 14 (T'/ /p)dp/dT rather than (1/p)dp/dT so that the 
